Integrated Ocean Drilling Program Expedition 306 recovered expanded Pliocene-Pleistocene sections at two sites in the North Atlantic. Site U1313 was drilled on the western flank of the Mid-Atlantic Ridge northwest of the Azores, whereas Site U1314 was drilled on the southern Gardar Drift. Calcareous nannofossils from both sites are abundant and moderately to well preserved in the upper Pliocene and Pleistocene. The assemblages are dominated by gephyrocapsids and reticulofenestrids. Biostratigraphic analysis of the upper 158 meters composite depth (mcd) of Site U1313 yields a complete succession of nannofossil datums spanning the last 3 m.y. Site U1314, which had higher sedimentation rates during the Pleistocene, spans the last 1 m.y. in the upper 96 mcd.
Introduction
During Integrated Ocean Drilling Program (IODP) Expedition 306, three sites were drilled in the North Atlantic (Fig. F1) to obtain expanded Pliocene-Pleistocene sections for generation of integrated millennial-scale stratigraphies incorporating geomagnetic paleointensity, stable isotopes, and detrital carbonate layers (see the "Expedition 306 summary" chapter). Two sites, U1313 and U1314, yielded sections with suitably high sedimentation rates to achieve this objective.
Site U1313 represents a reoccupation of Deep Sea Drilling Project (DSDP) Site 607, a classic locality for studying changes in ocean circulation and ice sheet variability during the Pliocene and Pleistocene (see the "Site U1313" chapter). Four holes were drilled iñ 3412 m of water at Site U1313 (41°0.0′N, 32°57.4′W), located at the base of the upper western flank of the Mid-Atlantic Ridge northwest of the Azores. These holes yielded two complete composite sections to 174 meters composite depth (mcd) (mid-Pliocene). Site U1313 includes a complete and relatively expanded Pliocene-Pleistocene section, with sedimentation rates based on shipboard biostratigraphy of 4.1-4.5 cm/k.y.
Site U1314 is located on the southern Gardar Drift in the North Atlantic (see the "Site U1314" chapter). This site is situated south of DSDP Sites 983 and 984, where high sedimentation rates (10-15 cm/k.y.) during the Pliocene and Pleistocene were recorded. However, Sites 983 and 984 are outside the main ice-rafted debris (IRD) belt and located at water depths too shallow to monitor North Atlantic Deep Water (NADW). Site U1314 was selected in a location more proximal to the IRD belt and at depths deep enough to record NADW (see the "Site U1314" chapter). Three holes were drilled in ~2800 m of water at Site U1314 (56°21.9′N, 27°53.3′W), recovering a section spanning the upper Pliocene and Pleistocene. Sedimentation rates based on shipboard biostratigraphy indicate higher rates than those found at Site U1313, with rates during the late Pliocene close to 11 cm/ k.y., decreasing to 7.0-7.5 cm/k.y. during the Pleistocene.
Calcareous nannofossils are abundant and moderately to well preserved throughout the Pliocene and Pleistocene sections of Sites U1313 and U1314. Shipboard biostratigraphic analysis pinpointed datums to core catcher samples and more rarely to a section within a core based on a limited number of "toothpick" samples taken to refine the biostratigraphy. Because the primary objective of Expedition 306 was to produce a paleointensity-assisted chronology suitable for correlation at sub-Milankovitch scales, it is vital to further refine the biostratigraphy to fit into the chronologic framework. This study refines the shipboard calcareous nannofossil biostratigraphy by examining one sample per section (or one sample every ~1.5 mcd) spanning the last 3 m.y. at Site U1313 and 1 m.y. at Site U1314.
Methods and materials
A total of 111 samples from Site U1313 and 66 samples from Site U1314 were included in this study. The sampling interval between samples was ~1.5 mcd. The meters composite depth scale was constructed by correlating cores from multiple holes drilled at one site using closely spaced measurements of physical properties (see the "Site U1312-U1315 methods" chapter). Sediment samples were prepared using standard smear slide techniques (e.g., Bown and Young, 1998) . Calcareous nannofossils were examined at 1500× magnification under a Nikon E600 polarizing light microscope or at 1250× magnification on a Zeiss Axioskop 2 polarizing light microscope. Preservation of nannofossils was recorded as follows: G = good: little or no evidence of dissolution and/ or overgrowth, little or no alteration of primary morphological features, and specimens are identifiable to the species level; M = moderate: minor dissolution or crystal overgrowth observed, some alteration of primary morphological features, but most specimens are identifiable to the species level; and P = poor: strong dissolution or crystal overgrowth, significant alteration of primary morphological features, and many specimens are unidentifiable at the species and/or generic level.
Semiquantitative data were collected by identifying and counting at least 300 upper photic zone specimens in a varying number of fields of view per sample. These data are normalized to 100%; reworked species were not included in this calculation. Lower photic zone species Florisphaera profunda was counted separately in the same fields of view when encountered, and its relative abundance within the total coccolithophore flora was calculated. After completion of the initial examination, samples were scanned for rare taxa.
Results are correlated to the calcareous nannofossil biostratigraphic zonation of Martini (1971) . Absolute ages for datums are assigned based on the astrobiochronology of Raffi et al. (2006) whenever possible. Calcareous nannofossil species considered in this paper are listed in the "Appendix," where they are arranged alphabetically by generic epithets. Bibliographic references for these taxa can be found in Perch-Nielsen (1985) , Bown (1998) , and Sáez et al. (2003) .
Pliocene and Pleistocene calcareous nannoflora contain abundant coccoliths of Gephyrocapsa and Reticulofenestra. Intensity of calcification of the central area of coccoliths produced by these genera varies greatly. Because taxonomic concepts differ among authors, particularly for gephyrocapsids (see Flores et al., 1999 , or Raffi, 2002 , for a synthesis), it is important to define species concepts; in this study, we generally follow the gephyrocapsid species concepts described in Flores et al., 1999 Coccoliths of Gephyrocapsa and Reticulofenestra from Pliocene and Pleistocene sediments show great size variation, and the size ranges of some have been used as biostratigraphic datums (e.g., Raffi et al., 1993; de Kaenel et al., 1999; Maiorano and Marino, 2004) . To provide objective information of biostratigraphic size variation of Gephyrocapsa and Reticu-lofenestra in the Pliocene and Pleistocene sediments of this study, the length of coccoliths of these two genera was estimated using an eyepiece micrometer at 1 µm intervals for most specimens between 2 and 7 µm in diameter. The short-term occurrence of Reticulofenestra asanoi in the middle Pleistocene is a useful biostratigraphic event. In this study, specimens of Reticulofenestra >6.5 µm with a less calcified central area are assigned to R. asanoi, consistent with the definition used for the astrobiochronology of Raffi et al. (2006) , which is based on Wei (1993) and Raffi (2002) . The midPliocene extinction of Reticulofenestra pseudoumbilicus is also an important biostratigraphic datum but is easily misidentified depending on the size definition used for this species. A recent study by Gibbs et al. (2005) found a synchronous extinction of R. pseudoumbilicus >7 µm at 3.82-3.81 Ma, which is used in the astrobiochronology of Raffi et al. (2006) . Therefore, for the purposes of this study, R. pseudoumbilicus includes specimens >7 µm.
Results

Site U1313
All 111 sediment samples studied yielded sufficient numbers of calcareous nannofossils for biostratigraphy. Calcareous nannofossil preservation is moderate in upper Pliocene samples, moderate to good in lower Pleistocene samples, and good in middle Pleistocene samples (Table T1) .
A total of 13 biostratigraphic datums are recognized in the Pleistocene section of Site U1313. The most recent nannofossil event, the base of Emiliania huxleyi acme (0.082-0.063 Ma) is found in Sample 306-U1313B-1H-3, 12-13 cm (3.29 mcd). This zone was first defined by Gartner and Emiliani (1976) -11H-3, 62-63 cm, and 306-U1313B-10H-5, 62-63 cm (102.73-99.83 mcd) . This pattern of very rare Gephyrocapsa spp. (>4 µm) occurrences below the Pliocene/Pleistocene boundary is consistent with results from Site U1312 (see the "Site U1312" chapter) and reports of similar occurrences from the Blake Ridge, northwest Atlantic (Okada, 2000) . Thus the FOs of G. oceanica and G. caribbeanica are placed at the base of consistent occurrences of these species. 
Site U1314
All 60 samples examined contain abundant calcareous nannofossils (Table T2) . Calcareous nannofossil preservation is moderate to good in middle Pleistocene samples and good in upper Pleistocene samples. 
